INTRODUCTION
There are some great advantages of power Li-ion battery such as high operating voltage, no memory effect, long using life and operating range, etc. [1] [2] , and the power Li-ion battery has become the important choice of the electric vehicles (EV) and hybrid electric vehicles (HEV) [3] [4] [5] . Various vibration generated when the vehicle impact load, will seriously affect the performance of the entire lifecycle of the battery power. Therefore, it is very important that the vibration and shock resistance of the battery to ensure the basic performance of the battery, safety, reliability and durability. Therefore, the vibration tests of Li-ion battery module used for electric vehicle were researched about open circuit voltage in this paper.
THE VIBRATION TESTS

Test sample
The model and the parameters of cell in this paper as follows:
1) The model: domestic battery, rated voltage 3.7 V, rated capacity 11 Ah, resistance < 6 mΩ, weight < 320 g 2) Dimensions: 133 mm×66 mm×18 mm.
3) The composing of the battery: the cathode material is LiMn 2 O 4 , the anode material is graphite, the electrolyte is LiPF 6 , EC and DMC, and battery separator is celgard 2325.
Test method
The test performed as follows.
Perform the test referring to QC-T743-2006, four cells which the initial open circuit potential is inconsistencies, capacity and resistance is consistent relatively were chosen to connect into a battery module of every two cells at room temperature. The battery module was fastened to the vibration test, and the charge and discharge tests were carried out. The voltage of battery module was real-time monitored during the tests.
The parameters of vibration tests as follows: a) Discharge current: 1I3 (A); b) Vibration direction: up and down a single vibration; c) Vibration frequency: 10Hz-55Hz; d) Maximum acceleration: 30m / s; e) Sweep cycles: 10 times; f) Test duration: 2h.
Test instrument
Vibration machine, model HV-300-D-25; Integrated battery tester, MACCOR battery performance test systems, model 3400 30V 5A; Data acquisition system, model MV2000. The test is shown in Fig. 1 .
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RESULTS AND DISCUSSION
The results of vibration tests at 20℃ are shown in Table 1 . The voltage of battery module are shown in Fig.2 and Fig.3 . The discharge capacity of battery modules V-1-1 pre and post vibration test are shown in Fig.4 . From Fig.2, Fig.3 and Fig.4 , we can see that discharge capacity of the battery module was change, and down to about 95% of the initial discharge capacity after vibration tests.
After vibration tests, the structures of the battery modules and resistance kept with the state before vibration tests. The structure of the lithium-ion power battery module remains unchangeable, and the voltage and temperature collection remains stable in the vibrating process. Before and after the vibration, the AC internal resistance of the lithiumion battery module has no obvious change [6] [7] [8] .
CONCLUSIONS
Based on the foregoing test results, analysis and discussions, the conclusion can be obtained as follows: The wettability of the positive and negative plates inside the battery cell is changed in the electrolyte in the vibrating process, in particular, the active particles inside the battery is dispersed to move in high frequency vibration based on the standard, so that its conductivity is significantly reduced, leading to the increase in DC internal resistance and decrease in charge capacity of battery module. Standing for a period of time long enough after vibration, the battery cell maintains its wettability unchangeable and its discharge capacity is slightly restored, but the dispersion and movement of the internal anti-static particles lead to unrecoverable losses of part of the battery. The unrecoverable losses of the battery cell can be improved by improving the technological process, and for the battery cells using liquid electrolyte, their wettability influence certainly exists.
